Source of Acquisition 
NASA Goddard Space Flight Center 



Content 






Background 



m 



Background - contn’d 


<D 

w) ti 

2 £ 

§ O 

t/) . 


^ o 

9 3 

C /5 ^ ' 

3 *S 

1 * 

2 O 
4:3 _i 

0 -g 

C S-H 

>> r 03 
GO W 

1 I 

8 | 

o j 




o <L> 

it r 


>. Ki 

^ 2 

O 15 > 

J u o 


-H Ctf 

S J-< 

O §> 

"S & 

bp £ 
rt <sj 
tn g 


czi 

>> 

« >< 
C oo 

C 3 •“ > 

CO w 

2> 3 

2 SB 

o 

w O 

4 > C 

H ^ 

l /• \ 


<d a 

2 >■ 

C <u 

O 43 

u 3 

CQ 


^ <u 

bO 
bJO os 

u b 


5 03 (J-I 

& 1 33 < 
-v O’ oo 


O o o o o o 



Test Program 
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- Prior to each eclipse season, the battery is charged up 
to 1 00% SOC using C/20 charge rate to a battery 
voltage clamp with taper 
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Test Program - contd. 
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Test Program - contd. 
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Real-time GEO 




GEO: ABSL 



1 40 days 

Voltage clamp at 32.3 V (72% SOC) 

Capacity checked and fully charged prior to commencement of each eclipse 
season 



GEO: ABSL -contd. 
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Measured Minimum Voltage — Calculated Minimum Voltage 



GEO: JSYTL I 




GEO: JSYTL I-contd. 
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GEO: JSYTL I-contd. 





GEO: JSYTL II 
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Voltage clamp at 3 1 V (70% SOC) 

Capacity checked and fully charged prior to commencement of each eclipse season 



GEO: JSYTL II-contd. 




GEO: JSYTL Il-contd. 



Eclipse Season 
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GEO: Saft -contd. 
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GEO: Saft -contd. 



Season Number 




GEO: YTP 









Voltage clamp at 7.7 V (at battery 30.8 V) [70% SOC] 

Capacity checked and fully charged prior to commencement of each eclipse season 



GEO: YTP-contd. 




GEO: YTP-c 



Eclipse Season 
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- Max. cell voltage divergence 90 mV around 13500 cycles, 50 mV after 
changing the charge voltage from 31.2 to 31.6 V, no cell balancing circuitry 

- One capacity check was performed after the 1820th cycle: 104 Ah 









LEO: JSYTL II 



- Max. cell voltage divergence 320 mV around 3600 cycles, 44 mV after 
changing the charge voltage from 3 1 .2 to 3 1 .6 V, no cell balancing circuitry 

- One capacity check was performed after the 600th cycle: 104 Ah 

- Open-circuit stand for 9 months due to system problem 






LEO: Quallion I 



-EOD 27.21 V 

- EOD voltage trend is shown in the following page 



LEO: Quallion I-contd. 



CYCLE NUMBER 



LEO: Quallion II 



- EOD 27.02 V 

- EOD voltage trend is shown in the following page 



LEO: Quallion Il-contd. 



CYCLE NUMBER 



LEO: Quallion III 
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- EOD 26.99 V 

- EOD voltage trend is shown in the following page 



LEO: Quallion III-contd. 



26.80 





LEO: Quallion IV-contd. 



CYCLE NUMBER 
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- Completed 14410 cycles 

- E0D 24.23 V 

- E0D voltage trend is shown in the following page 

- Max. cell voltage divergence 1 1 1 mV during discharge 



LEO: Saft-contd. 
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LEO: T/J Tech. 





- EOD voltage trend is shown in the following page 



LEO: T/J Tech.-contd. 






LEO: YTP I 



- Max. cell voltage divergence 134 mV but decreased to 81 mV after charge 
voltage change from 7.8 to 7.9 V, no cell balancing circuitry 

- EOD voltage trend is shown in the following page 
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1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 

END-of-Cycle Data (LEO Cycle Number) 


LEO: YTP II 



- Thermal problem from the beginning of the testing, test chamber is now 
controlled at 5°C but the battery temperature is about 23°C 

- Max. cell voltage divergence 17 mV, cell balancing circuitry in active 

- EOD voltage trend is shown in the following page 



LEO: YTP Il-contd. 
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LLO: ABSL-contd. 
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LLO: JSYYL 
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a taper to end of the charge period of 65 minutes 
- Discharge current 15 A for 160 minutes 





LLO: JSYTL-contd. 










500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 

END-of-Cycle Data (LEO Cycle Number) 



LLO: Quallion 
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- Discharge current 6 A for 1 20 minutes 



LLO: Quallion-contd. 
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LLO: Quallion-contd. 



CYCLE NUMBER 
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LLO: Saft 



minutes 

- Discharge current 12 A for 160 minutes 



LLO: Saft-contd. 
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LLO: Saft-contd. 
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V-BATTERY 
Linear (V-BATTERY) 



LLO: YTP 



charge period of 65 minutes 
- Discharge current 15 A for 160 minutes 



LLO: YTP-contd. 
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LLO: YTP-c 



CYCLE NUMBER 



Cell Voltage Divergence: ABSL 
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- Capacity and impedance checked prior to staring each set 



Cell Voltage Divergence : ABSL -contd. 
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Cell Voltage Divergence: ABSL -contd. 
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battery infusion into our mission 



Conclusions- cont’d. 
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